Locomotor activity induced by the non-competitive N-methyl-D-aspartate antagonist, MK-801: role of nucleus accumbens efferent pathways.
We have recently shown that focal administration of dizocilpine hydrogen maleate (MK-801, a non-competitive N-methyl-D-aspartate antagonist) within the nucleus accumbens increases locomotor activity in a dopamine-independent manner. The purpose of this study was to investigate the neural network underlying locomotor stimulation induced by N-methyl-D-aspartate receptor blockade in the accumbens. In the first experiment, we examined the effect of different doses (1, 5 and 25 nmol) of the active and inactive enantiomers of the N-methyl-D-aspartate antagonist, (+)- and (-)-MK-801, respectively, focally administered in the nucleus accumbens. Only the active enantiomer induced a significant increase in locomotor activity; furthermore, the effect induced by the two highest doses of (+)-MK-801 was significantly different from that induced by (-)-MK-801. In the second part of the study, we performed ibotenic acid lesions to the major output nuclei of the accumbens, the ventral pallidum, mediodorsal thalamus, ventrolateral/ventromedial thalamus and pedunculopontine tegmental nucleus, to observe their effect on locomotor activity induced by focal (+)-MK-801 (25 nmol) administration into the accumbens. None of the lesions had any effect on spontaneous locomotor activity. Hyperactivity induced by accumbens MK-801 administrations was unaffected by ibotenic acid lesions of the pedunculopontine tegmental nucleus, while lesions of the mediodorsal thalamus induced only a partial inhibition. In contrast, ibotenic acid lesions of the ventral pallidum and ventrolateral/ventromedial thalamus completely blocked the motor response induced by accumbens MK-801. These data indicate that the intact mediodorsal thalamus, which has been proposed as a part of the loop that relays accumbens information to the prefrontal cortex, does not seem to be a structure of primary importance in MK-801 locomotor activity. On the contrary, the motor nuclei of the thalamus appear to play a more relevant role, suggesting that different neural substrates may mediate dopamine and glutamate functional output from the nucleus accumbens.